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CHAPTER I 
CHAPTER I 
INTROD UCTION 
The author developed an interest in weight training during 
his undergraduate study. This interest was stimulated by 
Stephen G. Minassian, t hrough conversations, diicussions, and 
participation in various activities in weight training . During 
this period the author encountered many divergencies of opinion 
in r egard to the relationship between body build and strength. 
Since it was felt that a study of t his nature would prove 
worthwhile and meaningful, the study was undertaken. 
Statement of the problem. This study is an attempt to 
ascertain the relationship, if any, between body build and a 
1 
weight resistance strength test. Sheldon's method of somatotyp 
2 
ing body build is used in relation to Minassian's wei ght re-
sistance strength test. 
Purpose of the problem. The purpos e is to examine the soma-
totype rating of Junior and Senior boys in the Concord, Massachu 
setts High School, and determine what relationship there is, if 
any, between this rating and the quality of the total strength 
1 
W. H. Sheldon, The Varieties of Human Physigue, New York: 
Harper and Bros., 1940, pp. 37-46. 
2 
Stephen G. ~tinassian, A Weight Resistance Strength Test For 
Use in Secondary Schools, Master's Thesis, Boston University 
School of Education, 1951. 
2 
of the musculature as measured by Minassian's weight resistance 
strength test. 
Significance of the problem. The concept that an individu-
al's body type is related to his health, immunity from disease, 
physical performance, and personality characteristics, has 
1 
developed from ancient times. Tucker and Lessa have sum-
marized and critically interpreted three hundred and thirty-
four published studies in this general field. 
Recent research has made available considerable evidence 
which indicates differences of fitness among the various types 
of body physiques. If this is found to be true, it will indi-
cate the need for establishment of new norms for the !'hysical 
Fitness Index test as well as other tests of physical fitness, 
or tests of fitness must be interpreted in light of individual 
2 
physiques. 
It may be postulated that the somatotyping (body typing) 
of young men is a fundamental procedure for body mechanics 
and physical fitness testers. This approach is necessary be-
cause almost every type of physical fitness test ultimately 
1 
w. B. Tucker, and w. A. Lessa, 0 Man: A Constitutional 
Investigation," Quarterly Review of Biologx, Vol. XV, 
September, 1940, pp. 265 and 411. 
2 
c. E. Willgoose, and M. L. Rogers, 11 Relationship of 
Somatotypes to Physical Fitness," Journal of Educational Re-
search, May, 1949, p. 704. 
3 
1 
must be~ed or interpreted in terms of constitutional type. 
In selecting a test to measure physical fitness, it is 
necessary to use that test which is concerned most closely 
with the element fundamental to the very nature of physical 
fitness. Minassian's weight resistance strength test was 
selected because it measures the total strength of the museu-
lature--a quality basic to physical fitness. 
Practically every change in the condition of functioning 
of the vital organs has a corresponding change in the condition 
2 
of functioning of voluntary muscles. The corollary to this 
rule is, when scores from strength tests are statistically 
combined in the Physical Fitness Index, they reveal organic 
fitness or lack of fitness with a remarkable degree of valid-
ity. This positive and very high relation of muscular strength 
to general health, physical fitness or capacity for activity, 
can hardly be questioned. With no strength there can be no 
physical activity, Moreover, when muscular strength is low, 
all other functions are handicapped. 
In the development of any physical education program, a 
1 
T. K. Cureton, "Body Build as 
Interpreting Physical Fitness and 
Research Quarterl-y:, May, 1941, p. 
a Framework of Reference for 
Athletic Performance, 11 
301. 
2 
F. R. Rogers, "The Significance of Strength Tests in Re- 11 
vealing Physical Conditions, 11 _R_e_s_e_a_r_c_h_Q;-'-u_a_r_t_e_r_l..~~..;r, October, 1934, II 
P• 43. 
II 
4 
testing program is necessary to understand each child's needs 
in order to administer adequate guidance and adapt programs 
1 
to his needs. Dudley A. Sargent, states: 
It seems to me advisable •••• that the physical director 
should confine himself to the more fundamental tests, 
which briP~ out certain basic abilities common to 
many f~rms of gymnastics and athletics, such as 
strength, speed, endurance and so forth, rather than 
to tests, that call for special qualities in a nar-
rower line of action. 
Physical Educators are coming increasingly to recognize, 
that the development of muscular strength is of prime import-
ance in any rational physical education program. Strength 
tests have been used to measure the strength of specific 
muscle groups weakened or impaired as a result of disease 
2 
or injury. Tests of strength have also been useful in the 
physical education program3 in that strength is a reliable 
index to physical fitness. 
With proper administration, this relationship between body 
build and a weight resistance strength test may be useful in 
the following ways: 
1. In classifying physical education classes into teams 
1 
D. A. Sargent, "Twenty_ Years of Progress in Efficiency 
Tests," American Physical Education Review, October, 1913, p. 
456. 
2 
H. H. Clarke, Application of Measurement to Health and Phys~­
cal Education, New York: Prentice Hall, Inc., l~50, p. 154. 
3
F. R. Rogers, Physical Capacity Tests in the AdministratioJ 
of Physical Education, New York: Teachers College, Columbia 
University, 1925, p. 83. 
5 
of equal ability for competition in team games. 
2. As a crude predictor of an individual's capacity (total 
potential strength). 
3. As a reliable index to physical fitness. 
4. In the prescription of exercises to stren.gthen the 
weaker parts of the body. 
5. As a crude measure of predicting athletic ability. 
6. In helping the testing program to kee p the cost down 
to a minimum. 
DEFINITION OF THE TERMS USED 
Body Build. Body build means t he morphological or struct 
al characteristics (total biological make-up) of the human body 
as reflecting qualities related to: 
1. Health, diseases and immunity 
2. Capacity for physical exertion and endurance 
3. Social adaptability t hrough mental and personal it 
1 
attributes. 
Weight Resistance Strength Test. A weight resistance 
strength test is a test used to measure t he total strength of 
the musculature of the body by using a barbell and a dumbell as 
the resistance. The nwnber of re petitions performed in each 
test item determines t he strength of t he muscles involved. 
1 
Cureton, 2£• cit., p. 302. 
6 
l 
Somatotyping. Somatotyping mean·s the patterning of the 
~orphological components, of an individual's body. 
Junior High School Boys. Juniors are students in their 
second last year of thei r secondary schooling (11th grade). 
Senior High School Boys. Seniors are students in their 
last year of secondary schooling (12th grade). 
Physical Fitness. Physical fitness, a s indicated by the 
physical f itness test, means the "capacity for purposeful 
2 
activity. 11 
Physical Fitness Index. Physical fitness index is an index 
in which an individual's actual strength is divided by the 
average strength for those of his age and weight, and the total 
is multiplied by one hundred so as to convert it into the form 
3 
of a percentage. 
Total Potential Strength. 'rotal potential strength means 
the total strength t hat would be athletically useful to the in-
4 
dividual. 
1 Sheldon, op. cit., p . 7. 
2 
F. R. Rogers, Fundamental Administrative Measures in Physica 
Education, Nev1ton, JYiass., The Pleiades Press, 1932, p. 116. 
3 
Charles H. McCloy, Tests and Measurements in Health and 
Physical Education, New York: Appleton Century Crafts, Inc., 
1942, p. 26. 
4. 
Guy Lookabaugh, "The Prediction of Total Potential Strength 
of Adult Iv1ales from Skeletal Build," Research Quarterly, May, 
1937, p. 103. 
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CHAPTER II 
CHAPTER II 
REVIEW AND ANALYSIS OF THE LITERATURE 
For several decades psychologists, anthropologists, and 
social scientists have been attempting to measure such human 
characteristics as intelligence, temperament, and general con-
duct by making detailed measurements of human body structure. 
Few investigators have limited their anthropometrical measure-
ments to the broad realm of physical fitness. Some research 
workers have studied certain traits that contribute to physical 
fitness, but no one has attempted to relate human structure or 
body build as such to the basic qualities of physical fitness ••• 
There are many elements that contribute to the positive 
quality of physical fitness--"that capacity for purposeful 
activity to do, to endure, and to recover quickly from fatigue." 
Among these elements are strength, muscular endurance, and 
cardiovascular efficiency. A great deal of research has been 
originated on several of these items contributing to fitness. 
However, studies relating body build to basic strength, endur-
ance, or to cardiovascular performance, are yet to be reported 
in any great number. 
2 
1 
Alexis Carrel, winner of the Nobel Prize in 1912, turned 
1 
Willgoose, and Rogers, ,£E• cit., p. 705. 
2 
A. Carrel, Man the Unknown, New York: Harper and Brothers, 
1935, P• 64. 
9 
his scientific acumen ·· to the study of man and his structure. 
In a general way he related the body morphology to elements 
that constitute physical fitness. 
We always unconsciously compare our body with a machine. 
The strength of a machine depends on the metal used in 
its construction, and the perfection of the assembling 
of its parts ••••• Resistance to disease, work, and 
worries, capacity for effort, and ner vous equilibrium 
are the signs of the superiority of a man •••• Each man 
is characterized by his figure, his way of carrying 
himself, the aspect of his face. Our outward form ex-
presses the qualities, the powers of our body and our 
mind •••• The state of the organs is revealed by the as-
pect of the body. The surface of the skin reflects 
the functional conditions of the endocrine glands, the 
stomach, the intestines and the nervous system. It 
p~ints out the marked tendencies of the individual. 
In fact, people who belong to different morphological 
classes- -for instance, to the cerebral, digestive, 
muscular, or respiratory types--are not liable to the 
same organic or mental diseases. There are great 
functional disparities between tall and spare men, 
broad and short ones. The tall type, either asthenic 
or athletic, is predisposed to tuberculosis and to 
dementia praecox. The short, pycnic type, to cylic 
mania,diabetes, rheumatism, and gout •••• Each man 
bears on his face the desdription of his body and soul. 
1 
McCloy, using anthropometric measurement over a period of 
years believes it is time for schools to employ anthropometry 
in interpreting physical fitness examinations. 
2 
Cureton, has shown that individuals of small stature are 
relatively stronger than taller people and also quicker in 
movement . He also found that individuals of medium stature 
1 
c. H. McCloy, "Anthropometry in the Science of the Indi-
vidual," Journal of Health and Physical Education, September, 
1934, p. 47. 
2 
Cureton, ~· ~·, p. 323. 
-10. 
are superior to short individuals in athletic skills while 
heavy individuals of medium height are superior to slender 
types. Research at Springfield College indicate that the best 
swimmers seem to be people of average build and that very few 
swimmers are found among extreme body types. Cureton concluded 
that physical fitness tests must be ultimately~med and in-
terpreted in terms of constitutional types, that constitutional 
classification will provide a framework for a better under-
standing of physical fitnes.s and athletic performance, and 
that a great deal of continued research is necessary in this 
field. 
1 
Kretschmer, was one of the earliest research workers to 
scientifically construct a method of determining body types. 
His concept, that an individual's body type is related in some 
way to various aspects of health, physical performance and 
personal characteristics, has long been held. 
2 
Mohr and Gund"1ach1 using the body types set up by 
Kretschmer, examined two hundred and fifty-four inmates of 
Joliet Prison in Illinois. Their results supported Kretschmer' 
physique group. 
l 
E. Kretschmer, Physique and Character, New York: Harcourt, 
Brace, 1925, p. 251. 
2 
G. H. Mohr, and R. H. Gundl.:a ch, "The Relation Between 
Physique and Performance, 11 Journal of Experimental Psychology, 
April, 1927, p. 153. 
11 
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Both Campbell, in 1932 and Larvey, a year later used sys-
tems similar to Kretschmer's to study ·the relationship between 
types of physique and mental diseases. 
The most recent and by far the most intensive scientific 
study in the field of body classification has been conducted by 
3 
William H. Sheldon, of Columbia University. Sheldon, studying 
the photographs for four thousand college students, found that 
body 
nant 
phy. 
types seemed to classify themselves accord ing to three domi1 components, (1) endomorphy, (2) mesomorphy, and (3) ectomor r 
The initial study was concerned with the detailed classifi 
cation of human physi que, and co ntinued from there to associate 
" the many physical characteristics with those of temperament. 
A great deal of research has a lso been done in the field of 
we i ght training and strength testing . The development of weight 
resistan ce exercises is not by any means a new me thod of exercis • 
The Romans and the early Chinese were credited with contributing 
,a unique method of progressive exerci se . 
Perhaps the zero hour of strength tests occurred when Fred-
4 
erick Rand Roger s, proposed ' to a group of school administrators 
1K. J. Campbell, ''Relation of the Types of Physique to the 
Types of :Mental Diseases," Journal of Abnormal Social Psychology, 
0eptember, 1932, p . 147. 
2c. H. . Larvey, "Comparative Body Builds of lvianiac Depressives 
and Schizoid Pat i ents," Psychological Bulletin, October, 1933, 
p. 567. 
3w. H. Sheldon, The Var ieties of Human Physig ue, New York: 
~arper and Bros., 1940, pp . 4-9. 
4F . R. Rogers, Physical Capacity Tests in the Administration 
lor Physi cal :J:ducation, New York: Tea chers College, Columbia 
Fniversity, 1925, p. 93. 
12 
in December, 192.3, that "general athletic ability was positive-
ly and highly correlated wi th physical capacity test scores." 
In 1925,Rbgers formulated the Strength Index and Physical Fitness 
Index. 
Between 1925 and 1928, several tests of physical efficienc 
were devised for women, which included lung capacity, grip 
strength, back and leg strength. Most noteworthy of these were 
1 
tests by Wyman, Garfield, Collins and Howe. · 
2 
Since 1928, C. H. McCloy has made a number of significant 
contributions to the field of measurement in physical education 
in strength testing. 
.3 
During 1929-19.32, G. N. Messer experimented with strength 
tests. He found them to be highly useful in classifying stu-
dents, measuring progress, and motivating activities. He found 
a correlation of .92 between the Strength Index and the general 
abilities of college men, as determined by objective tests. 
4 
In 19.3.3, McCurdy completed several years research, the 
1v. D. Collins and :rl:. C. Howe, 11 The Measurement of Organic 
and Neuromuscular Skill," American Physical Education Heview, 
1924, pp. 64-69. 
2 C. H. McCloy, Tests s.nd Measurements in Health and Physi-
cal ~ducation, New York: Appleton Century Crafts, Inc., 1942, 
p. 412. 
3G. N. :Messer, "Critical Analysis o.f the Application of the 
Rogers Physical Test to Williams College Students," Ph.D. Thesi : 
New York University School of Education, N. Y. University, 19.32 
p. 62. 
4H. L. McCurdy, "A Test for Measuring the Physical Capacity 
of Secondary School Boys", New York: Teachers College, Columbia 
University Bureau of Publications, 19.32, p. 8.3. 
1.3 
I 
object of which wa s to devise a more effective measure of gen-
eral athletic ability than was provided by the Strength Index. 
He added to certain strength tests the Sargent Jump test to 
measure "muscular velocity", as contrasted with strength and 
showed that the jump test measured a d ifferent quality than 
was measured by strength tests. 
w. Hoffman1 , E. Leiderman2 , and others have made consid-
erable contribution of weight exercises, conditioning, and 
skills in the field of weight training , but the only study in 
which weight training was used as a measure of strength testing 
was conducted by Minassian3 in his Master's Study at Boston 
University in 1951. 
From the review of the above literature it would seem to 
indicate that further study in the area of strength testing is 
definitely desirable. 
1w. Hoffman, How To Be Strong, Healthy and Happy, York, 
Pennsylvania: Strength and Health Publishing Company, 1938, 
400 pp. 
~. Leiderman, Secrets of Strength, New York: Leiderman 
Publishing Company, 1925, 218 pp. 
3stephen G. Minassian, A Vveight Resistance Stre~th Test 
For Use in Secondary Schools, Master's Thesis, Boston University 
School of Education, 1951. 
13a 
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CHAPTER III 
CHAPTER III 
METHOD OF COLLECTING DATA 
It was felt that a broad comprehension of the problem 
involved was necessary before beginning the study. For ade-
quate information and a thorough understanding of the "problem, 11 
extensive reading and study was made of the best literature 
available in the field of weight-training and somatotyping . 
In addition to the literature perused, personal interviews 
were conducted with men who possess extensive knowledge in 
these fields and excellent me,terial was acquired for the prob-
lem. 
A visit was made with the Physical Director and his 
assistant of the school system in Concord, Massachusetts, and 
the purpose of the study was explained to them . The Physical 
Director and his assistant agreed to give the author their 
full cooperation,and permission to do the testing and collect 
the data was granted. 
An experimental study composed of thirty Junior and 
Senior High School boys was administered for the purpose of' 
det ermining the amount of weight most suitable on the barbell 
for each of the test items . It also enabled the author to do 
some practicing in somatotyping. 
It was definitely decided to use the following in the 
study: . 
1. The strength test was to be composed of a total of five 
15 
items which were to be given in the following order: 
a. the two hand CUl"l 
b. the deep knee bend 
c. the dumbell press 
d. upright rowing motion 
e. sit-ups 
2. A total weight of eighty-five pounds was to be used on 
the barbell for the two hand curl, the dumbell press, and for 
the upright rowing motion. 
3. A total weight of one hundred and twenty pounds was to be 
used on the barbell for the deep knee bend. 
4. A ten pound iron barbell plate was to be used for the 
sit-ups. 
1 
5. Sheldon's check list method of classification by subjectiv 
. judgment was to be used for somatotyping. The somatotype of 
an individual was to be determined by analyzing the degree of 
presence of each characteristic in each of the following three 
components. 
1. Ectomorphic (linear body type) 
A. (General Appearance): 
1 
Thin body segments 
Linearity thinness 
Frail, delicate body structure 
Small, thin-diameter bones 
Small trunk, long limbs 
Profuse hair-baldness uncommon 
B. (Segments): (1) Head, neck, and Face 
Relatively large cranium 
Bulbous forehead 
W. H. Sheldon, The Varieties of Human Physique, New York: 
Harper and Brothers Publishers, 1940. p. 36. 
16 
Small face, pointed chin, sharp 
nose 
Long slender neck 
(2) Thoracic Trunk 
Narrow thorax, long compared to 
abdomen 
Thin chest depth 
Clavicular hollow marked, clavicles 
prominent 
Ribs prominent 
Win~ed scapulae, forward shoulders 
(3) Arms, Shoulders.and Hands 
Long arms relatively 
Long forearms compared to upper-
arms 
Thin upperarms, muscles not marked 
Shoulder droop and round shoulders 
marked 
Thin fore arms 
Long thin hands 
Inconspicuous knuckles 
(4) Abdominal Trunk 
Short, flat abdomen, hollow above 
navel 
(5) Legs, Feet, and Buttocks 
Long legs, relatively 
Inconspicuous buttocks 
Long forelegs, relatively 
Thin thighs, muscles not marked 
Calves relatively thin 
Feet thin and long 
2. Mesomorphic (Heavy Athletic Body Type) 
A. (General Appearance): 
Squareness and hardness of body 
Rugged, prominent, massive muscles 
Large, prominent bones 
Central concentration of mass is absent 
Long and upright trunk, proportions variable 
Skin is thick and coarse with conspicuous pores; 
17 
1-
holds good tan - small wrinkles infrequent 
Hair is coarse, thick 
B. (Segments): (1) Head, Neck, and Face 
(2) 
Head variable in size and shape but 
often cubical with thick and dense 
bones 
Facial bones are prominent 
Fairly long strong neck 
Thoracic Trunk 
Fairly low thoracic trunk 
Ribs - strong and heavy 
(3) Arms, Shoulders, a~d Hands 
Broad shoulders 
Clavicles heavy and prominent 
Muscular upperarm 
Massive forearms, wrists, hands and 
fingers 
18 
Upperarm and forearm evenly proportio ed 
(4) Abdominal Trunk 
Abdomen is large and heavily muscled 
Slender low waist 
Broad hips 
Lumbar curves marked 
(5) Legs, Feet, and Buttocks 
Heavily muscled, massive, variable 
in length 
Heavy buttocks with dimpling 
Massive forelegs 
Legs evenly proportioned 
3. Endomorphic (Lateral Body Type) 
A. (General Appearance): 
Large, soft, bulging body 
Thick body segments 
Mass concentrated toward center 
Roundness and softness of body 
Large trunk volume over limbs 
Hair is fine and sparse 
----="'"------=--==- ~-
B. (Segments): {1) Head 1 Neck and Face 
( 2) 
Large, round head 
Short, thick neck 
Wide, round face 
Thoracic Trunk 
Broad, thick chest 
Some fatty breasts 
Postural defects of shoulders not 
common 
Clavicular and scapulae hollows 
well padded 
{3) Arms, Shoulders and Hands 
I 
Short arms, and forearms relatively 
Limbs taper from 11 hammy 11 upperarms 
to small hands and wrists 
High, square shoulders 
Short fingers, relatively 
(4) Abdominal Trunk 
Large abdomen full above navel 
Relatively straight lumbar spine 
(5) Legs, Feet and Buttocks 
Short, heavy legs, relatively I' 
Heavy, fat buttocks 
Short forelegs, relatively I 
Heavy, 11hannnyn thighs 
Large, smooth calves 
Feet small and wealn1ess coriun.on 
Foot defects common 
The component possessing the majority of characteristics 
of an individual was considered to be the subject's somatotype. 
A data sheet was constructed to record the data and score 
the test items in the weight resistance strength test. A class'-
1 
ification guide sheet along with a check-list sheet was also 
constructed for recording the somatotype data for each student
1 
who was to be tested. A sample of ~ac h may _be _ _f_o_El_:ld =-
19 
in the appendix. 
The subjects were given clear ~nd concise directions as 
to the purpose of the testing. No student was allowed to 
take the test if he was physically handicapped or excused from 
all regular class activity by either the school or home physi-
cian. 
20 
One to three days before the testing took place, ten 
students from the regular gym class reported to the weight-room 
each period. Each subject was assigned a number which cor-
responded to the number on his data sheet. The subject's name, 
grade level, age, and sports participation was recorded. 
Minassian, who conducted the weight resiste.nce strength test, 
measured e.nd recorded each subject's height and weight, while 
the author somat . otyped each individual. After all the personal _ 
data of each subject had been recorded the weight resistance 
strength test was administered. 
Ten subjects reported to the weight room from the regular 
gym class each period. The subjects were then seated on a 
bench according to the number each had been assigned on his 
original data sheet. The first item on the strenth test was 
demonstrated by Minassian before allowing the first subject to 
attempt the first item on the test. All ten subjects had to 
complete the first item on the test before moving on to the 
next test item which is significant in that it allows the sub-
jects a sufficient rest period in between test items. The next 
• 
test item was demonst.rated andagain all the subjects had to 
complete the second item on the test before the following test 
item was taken up. This system was followed until the test 
had been completed. The author did all the scoring of the 
items. 
More subjects could have been tested each period if more 
equipment were available . 
Facilities Used 
a. Weight-room in the Concord School 
b. Locker-room for subjects waiting to be tested. 
The weight and locker rooms provided the best possible 
conditions under which the test could be administered. 
Equipment Used 
1. Standard scale for height and weight measurements. 
2. A data sheet to record the results of the tests and 
measurements . 
3. A classification guide sheet to aid in classifying 
individual physical structure. 
4. A check-list sheet to record the results of an indi-
vidual that was somatotyped. 
5. One regulation York Barbell set, complete with lock 
collars. 
6. Two tumbling mats (for sit-up} 
.. 
7. One bench to be used by the subjects while resting 
between test items. 
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8. A cake of magnesium carbonate for dusting the hands 
if they should become moist and slippery. 
9. Foot outlines painted on the floor before the barbell 
to indicate the correct position of the feet for each test 
item . 
Subjects Tested and Dates 
Seniors 43 
Dates 
Juniors 
Dates 
Total 
April 9 - May 29, 1951 
57 
April 9 - May 29, 1951 
100 boys 
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CHAPTER IV 
ANALYSIS AND INTERPRETATION OF THE DATA 
Analysis of the Data. The data were analyzed to study: 
1. The differences between body buil d and t he two hand 
2. The differences between body build and the deep knee 
3. The differences between body build and the dmnbell 
press. 
4. The differences between body build and the upright 
rov1ing mot ion. 
5. The differences between body build and sit ups . 
6. The relationship between body build and the total 
strength of the musculature. 
One hundred Junior and Senior high school boys were 
included in the study. Sheldon's method of somatot yping 
the subjects i nt o the three components of body build, {1) 
ectomorphic, (2) mesomorphic, and (3) endomorphic, was used 
in relation to Minassian's weight resistance strength test 
which was composed of five test items, (1) the two hand curl , 
(2) the deep knee bend, {3) the dumbell press, {4 ) the up-
right rowing motion, and (5) sit ups. 
Table I shows the comparison of the total number of 
subjects tested in relation to body build. 
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TABLE I l 
Comparison of the Total Number of Sub-
jects Tested in Relation to Body Build 
Body ·Build Juniors Seniors 
Ectomorphic 22 13 
Mesomorphic 26 20 
Endomorphic · 9 10 
I 
I 
Totals 
35 
46 jl 
I 
19 I 
- I 
The ectomorphic group was composed of 22 Juniors and 13 
I' Seniors, the mesomorphic group, 26 Juniors and 20 Seniors, and 
I 
the endomorphic group, 9 Juniors and 10 Seniors. 
Differences in the Two Hand Curl. 
The first item on the test was the two hand curl which 
measured arm strength (biceps muscles). 
Table II shows the variations between body build and the 
two hand curl. 
(See Table II on f ollowing page) ,, 
• 
TABLE II 
Differences Between Body Build and 
the Two Hand Curl 
MID-SCORES F REQUE N"C'iiyr---------;:B'5/0""D'\'1:Yr-;:Brr;U,.I"FLD:r:------;::R:-.-A"':'o:T=I~No:=:'G 
ECTO-
MORPHIC 
10.5 6 0 
8.5 6 3 
6.5 20 3 
4.5 38 10 
2.5 23 16 
Range 
Mean 
MedianJ 
Mode 
S. D. 
.5 7 3 
0-11 
4.65 
4 
4 
1.2 
10-11 
8-9 
4 - 7 
2-3 
0-1 
MESO- ENDO-
MORPHIC MORPHIC 
5 1 Superior , 
3 0 Excellent• 
13 4 Good 
23 5 Good 
2 5 Fair 
0 4 Poor 
Superior) 
Excellent( 
Good ) 
Fair ( 
Poor ) 
Rating 
Scale 
The range of the distribution is from 0 to 11. The mean 
score for repetitions in the two hand curl is 4 . 65 . 
The results indic.ate the difference between the three 
•body groups. The majority of mesomorphic subjects tested in 
the t wo hand curl were found to be above the mean . The 
majority of cases in the ectomorphic group were below the mean, 
while the cases in the endomorphic group were evenly distri- I 
buted around the center of the distribution. 
Differences in the Deep Knee Bend. 
The second item on the test was the deep knee bend which 
measured leg strength. 
____________________________ ......... .... 
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-
-- - - - - ---
-
---
- --
Table III shows the variations between body build and 
the deep knee bend • 
TABLE III 
Differences Between Body Build and 
the Deep Knee Bend 
II'ITD - SC ORES FREQUENCY BODY BUILD RATI NG ' 
ECTO- IviES O- ENDO-
MORPHIC MORPHIC Iv10RPHIC 
33.5 1 0 1 0 Superior 
I 
29.5 5 1 4 0 Superior 1' 
25.5 8 4 4 0 I Excellent 
21.5 13 2 8 3 Excellent 
17.5 6 1 5 0 Good 
13.5 18 4 9 5 Good 
9.5 15 8 6 1 Fair 
5.5 25 11 8 6 Fair 
1.5 9 4 1 4 Poor 
Range 0-34 28-35 Superior ) 
Mean 13.03 20-27 Excellent( 
Median 12 12-19 Good ) Rating 
Mode 15 4-11 Fair ( Scale 
s. D • . 8.25 0-3 Poor ) 
The range of the distribution is from 0 to 34. The mean 
score for repetitions in the deep knee bend is 13.03 . 
I 
The results indicate the differences between the three 11 
body groups . The majority of mesomorphic subjects tested werd' 
found to be above the mean, while the majority of subjects 
tested in the ectomorphic and endomorphic groups were below 
=- - -~ -- ~--=-=- --
=-- -~ 
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the mean. 
Differences in the Dumbell Press. 
The t hird item on the test wa s the dumbell press which 
measured arm strength (triceps muscles) . 
Table IV shows th e variations between body build and t h e 1 
dumbell press. 
TABLE IV 
Differences Between Body Build and 
The Dmnbell Press 
MID-SCORES FREQUENCY BODY BUILD 
10.5 6 
8. 5 9 
6 .5 19 
4 .5 35 
2.5 19 
.5 12 
Range 0-11 
Mean 4.52 
MediaD 4 
Mode 4 
S .D. 1.3 
ECTO- MES O- ENDO-
MORPHIC · MOR PHI C MORPHIC 
1 
2 
4 
9 
12 
7 
5 
6 
12 
21 
2 
0 
10-11 Superior ) 
8- 9 Excellent) 
4- . 7 Good ) 
2- 3 Fair ) 
0- 1 Poor ) 
0 
1 
3 
5 
5 
5 
RATING 
Superior 
Excellent 
Good 
Good 
Fair 
Poor 
Rating 
Scale 
The range of the distribution is from 0 to 11. The mean l1 
score for repeti~tons i n the dumbell press is 4.52 . The results 
indicate the differences between the three body groups and 
are similar to the t wo hand curl. 
~------------------------------........... .... 
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Differences in t he Upright Rowing Motion. 
The fourth item on the test was the upright rowing motion 
which measured the s houlder girdle strength. 
Table V shows the variations between body build and the 
upright rowing motion. 
MID-SCORES 
10.5 
8 .5 
6.5 
4 .5 
2 . 5 
.5 
Range 
~,l ean 
Median 
f.'I ode 
S.D . 
TABLE V 
Differences Between Body Build and 
the Upright Rowing Motion 
FREQUENCY BODY BUILD 
ECTO- MES O- ENDO-
~v10RPHIC MORPHIC MORPHIC 
4 0 4 0 
8 2 6 0 
17 4 10 3 
35 8 20 7 
26 15 6 5 
10 6 0 4 
0-10 10-11 Superior ) 
4.43 8 - 9 Excellent) 
4 4 - 7 Good ) 
5 2- 3 Fair ) 
1.2 0 - 1 Poor ) 
RATING 
Superior 
Excellent 
Good 
Good 
Fair 
Poor 
Rating 
Scale 
The range of the distribution is from 0 to 10. The mean ' 
score for repetitions in the upright rowing motion is 4 . 43 . 
The results indicate the differences bet ween the three body 
groups . The majori ty of mesomorphic subjects tested were 
foQnd to be above the mean . The majority of cases in the ecto -
1 
morphic group were below the mean while the cases in the endo-
morphic group were evenly di stributed around the center of 
t he d istribution. 
I 
Differences in the Sit Ups . --,P--
' 
The fifth item on the test was the s i t ups which measure~ ' 
• . .t h e trunk strength (abdominal muscles) . II 
Table VI s h ows the variations be twe en body build and t h e I 
sit ups. 
TABLE V I 
DIFFERENCES BETWEEN BODY BUILD AND SIT UPS 
The rane e of the dist r ibution is from 2 to 53 . The me a n 
score fo r repetit.ions i n the sit u p s is 23.28. The results in -
dicate the differences between the three b ody group s . The 
ma jority o f cas es in the me somor phic and ectomorphic groups 
• 
I 
•• 
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are evenly distributed around the center of the distribution 
while the majority of cases in the en domorphic g roup are belovJ1 
I 
the mean • 
Differences i n the Total Strength of the Musculature . 
~ -- ach raw score in each test item was computed into ':!:-
,, 
score values :fo r e a c h individual . The sum of the T-scores 
for each test item were added together for the final Raw 
Unwei ghted Strength Index . 
Table VII shows the variationsbetween body build and 
the Raw Unvrei ghted Strength Index . 
I, 
I: 
(See Table VII on followin__g page ) 
I 
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:52 
':CABLE VII 
DIFFERENCES BET'NEE T THE BODY BUILD AND 'J.l}T_E 
-
RAW U1fiiEI GH TED S TRE NGTH INDEX 
. 
TO TAL T 
-
SCORE BODY BUILD 
VALUES OF ':PRE TEST 
I TEMS I N STEP I NTEH - EC TO- £.IES O- ENDO- RAT -
VALS li'Ri:QUE NCY MORPHIC l1l ORPHIC MOR PHIC I NG 
325 . 00 5 0 5 ' 0 Su p er 
315 .. 00 l l 0 0 ior 
-
(6%) 
305 . 00 6 3 3 0 
295 . 00 8 3 5 0 Excel!-
285 . 00 6 0 5 1 lent 
27 5.00 6 0 3 3 (24tf ) 
265 . oo 7 1 6 0 
255.00 8 1 6 1 Good 
245 . 00 17 3 10 4 (40%) 
235 . 00 7 3 3 1 
225 . 00 10 9 0 1 
215. 00 4 4 0 0 
205 .00 3 1 0 2 Fair 
1 95 . 00 2 1 0 1 ( 24~n 
1 85. 00 3 2 0 1 
175 -. 00 2 2 0 0 
-
1 65 .oo 
1 55 . 00 " l 0 0 1 
145.00 
135 . 00 l 0 0 1 
1 25 . 00 1 0 0 1 
115 . 00 
105.00 
95 .00 Poor 
85.00 1 0 0 1 (6%) 
75 . 00 
65 . 00 
55.00 
45.00 
e 35 .00 1 1 0 0 TOTAL 
= 
100 
RANGE 35.00 - 325 .00 
I<.iEAN 249 .50 
MEDimN 180.00 
MODE 245 .00 
• 
The r anee of the Raw Unwei ghted S tren r;th Index is from 
35 .00 to 325.00 . The mean s c ore in the distr ibution is 
249 . 50. 
The a b ove tabl e p roves that there i s a d ef inite re l a t ion-
shi p between body bu.ild and th e wei gh t resi t aDce s trength 
test. 
The ma jority of cases i n the mesomorphic group are foun d 
to be abov e the mean in the Raw Unwei .:;hted St r engt h I ndex . 
The 1.'1esomorphi c group surpas s ed both of the other body groups 
i n arm , l eg , shoul der girdle strength and s it ups. 
The majority of cas es in the e ctomorphic group are found 
below the mean in the Raw UnYreigh t ed Strene;th Index .. The 
e ctomorphic e;ron p vms f' ov.nd weak in the arm , le g , and 
shoulder girdle strength. Ano t her factor whic h may have some 
influence on the study is the fac t that t he only test item 
that · t he e ctomor phic group vms rated superior to the endo -
morphic group ·was in the s i t ups .. 
The ~a jority of cases in the endomorphic group are found 
near the c enter o f the dist ribution in the Raw Unvrei c;h ted 
S trength Index . The endomorphic group was found evenly dis -
tributed in arm and shoulder girdl e strength but rather vea~ 
in leg power . The l ow ratine; of the endomorphic group i n sit 
u n s is a definite indication of weakness in the abdominal 
. ... 
re [!;ion . A f a ctor whic h r:1ny have some inf l uence in the study 
is the fact t hat some of the endomorphic group were g landu -
lar case s 
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TABLE VIII 
STATISTICAL ANALYSIS BETWEEN THE VARIETIES OF BODY BUILD AND 
THE WEIGI-IT RESISTANCE STRENGTH TEST 
s.E. Diff. s.E. 
T\'10 HAND CURL No. Mean S.D. M Ml- M2 Diff. C.R • 
Ectomorph 35 3.92 2.08 • 356 1.97 .469 4.20 
Mesomorph 46 5.89 2.02 .301 
Endomorph 19 3.86 1.77 .417 .06 .547 .109 
Ectomorph 35 3.92 2.08 .356 
Endomorph 19 3.86 1.77 .417 2.03 .509 3.98 
14esomorph 46 5.89 2.02 .301 
DEEP KNEE BEND 
Ectomorph 35 ll.lO 8.16 1.39 4.92 1.84 2.67 
Mesomorph 46 16.02 8.12 1.21 
Endomorph 19 9.50 7.32 1.72 1.60 2.21 .727 
Ectomorph 35 11.10 8.16 1.39 
Endomorph 19 9.50 7.32 1.72 6.52 2.10 3.10 
Mesomorph 46 16.02 8.12 1.21 
DillwffiELL PRESS 
Ectomorph 35 3.64 2.48 .425 1.19 .529 2.24 
Mesomorph 46 4.83 2.14 .319 
Endomorph 19 3.44 2.36 .556 .20 .700 .285 
Ectomorph 35 3.64 2.48 ' .425 
Endomorph 19 3.44 2.36 .556 1.39 .640 2.17 
Mesomorph 46 4.83 2.14 .319 
UPRIGHT ROWING MOTION 
Ectomorph 35 3.41 2.14 .367 2.30 .500 4.60 
:Mesomorph 46 5.71 2.26 .337 
Endomorph 19 3.44 1.96 .462 .03 .591 .050 
Ectomorph 35 3.41 2.14 .367 
Endomorph 19 3.44 1.96 .462 2.27 .574 3.95 
Mesomorph 46 5.71 2.26 .337 
SIT UPS 
Ectomorph 19 16.71 7.80 1.83 10.18 2.23 4.56 
Mesomorph 46 26.89 8.58 1.28 
Ectomorph 35 22.67 10.98 1.88 5.96 2.46 2.46 
Endomorph 19 16.71 7.80 1.83 
Ectomorph 35 22.67 10.98 1.88 4.22 2.27 1.85 I 
I Mesomorph 46 26.89 8.58 1.28 
I 
of confidence established for this study was at I The level 
the 3% level. 
I 
In the t wo hand curl the re sults between the ectomorph and me sc r-
morph indicate a d ifference in the means of 1.97, giving a 
C.R. of 4.20. This C. R. i nd icates that the difference is 
statistically signif icant at the 1% level. 
The results betvveen the endomorph and ectomorph ind icate 
a d ifference in the means of .06, giving a C. R. of .109. ~his 
C.R. indicate s that the difference is stati st ically insigni-
ficant, and that t he re are 91.24 chances in 100 of a differ-
ence occurring by chance. 
The results between the endomorph and mesomorph indicate 
a d ifference in t he mean s of 2.03, giving a C. R. of 3.98. Thi~ 
C. H. i nd i cates that the d i fference i s statistically signifi-
cant a t t he 1% level. 
In the dee p knee bend the result s between the ectomorph and me so 
morph i nd icate a d ifference i n the means of 1+.92, g iving a 
C. R. of 2. 67. This C. R. i ndicates that t he dif fer ence is 
statist ically s i gni f icant a t the 1% l evel. 
The results between the endomorph and ectomorph indica te 
a differ ence in the means of 1. 60, giving a C. R. of .727. Thi ~ 
C. R. i nd icates that t he d i fference is s t atis tically i ns i gni-
f icant , and that t here are 46.54 chances in 100 of a d i f fer-
enc e occurring by chance. 
The result s between t he endomorph and mesomorph i nd i cate 
a d i fference in the means of 6 .52, giving a C. R. of 3.10. Thi3 
C. R. indi cates t hat the d ifference i s s t a tistically signifi-
cant at the 1% l evel. 
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In the d ur.o.bell press the result s bet -vveen the ectomorph and meso 
mor ph ind icate a difference in the .means of 1.19, g iving a 
C. R. of 2.24. This C. R. ind icates tha t the differen ce is 
stati s tically signi f icant at the 2-l/2% level. 
The results betwe en t h e endomorph and ectomorph indicate 
a d ifference in the me ans of .20, g iving a C. R. of .285. Thi 
c. :> . ind i cates that the d i f fer ence is s t atistically insigni-
f icant, and t hat t here are 77.18 chances in 100 of a differ-
ence occurring by chance. 
The results between the endomorph and mesomorph indicate 
a d ifference -in t he means of 1.39, g iving a C. R. of 2.17. 
This C. R. indicates t hat the difference is stat is tically si 
ni f icant at the 3% level. 
In the upright rowing motion the re sult s b etween the ectomorph 
a nd me somorph ind ica te a differe nce in the means of 2.30, 
giving a C. R. of 4.60. Th i s C. R. indicates t hat the di f fer-
ence is stati s tically significant a t the 1% level. 
The r esults bet-vveen the endomorph and ectomorph ind icate 
a difference in the means of .03, g iving a C. R. of .050. 
This C. H. i nd ica tes t hat t he d ifference is sta tistically in-
significant, and tha t there are 96.02 chances in 100 of a 
difference occurring by chance. 
The results between the endomorph and mesomorph indicate 
a difference in the means of 2.27, g iving a C.R. of 3.95. 
This C. n. indicates that the difference is statistically sig 
nificant a t t he 1% level. 
. -34 
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In the sit-ups the results between the endomorph and mesomorph 
ind icate a difference in the means of 10.18, giving a C. R. 
of 4.56. This C. R. indicates t hat ~he difference is statis-
tically significant at the 1% l e vel. 
The results between the ectomorph and endomorph indicate 
a difference in the means of 5.96, giving a C. R. of 2.46. 
This C. R. indicates that the difference is statistically 
significant at the 2% level. 
The results between the ectomorph and mesomorph indicate 
a difference in the means of 4.22, giving a C.R. of 1.85. 
This C. R. indicates that the differ ence is statistically in-
significant, and that there are 6.44 chances in 100 of a 
difference occurring by chance. 
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CHAPTER V 
SUilli~Y AJID CONCLUSIONS 
The purpose of' this study was to examine the somatotype 
rating of Junior and Senior high school· boys in Concord, 
Massachusetts, and determine what relationship there was be-
tween this rating and the quality of the total strength of 
1 
the musculature as measured by Minassian's weight resistance 
I 
strength test. One hundred Junior and Senior high school 
boys in Concord, Massachusetts, were used in the study. 
2 
Sheldon 's check list method of' classification by sub-
jective judgment was used to somatotype the subjects. The 
somatotype of an individual was determined by analyzing the 
degree of' presence of each charac teristic in each of' the 
three components, {1) ectomorphic, (2) mesomorphic, and (3) 
endomorphic. The component possessing the majority of charac~ 
teristics of an individual was considered to be the subject•s 1 
somatotype . 
3 
Minassian's weight resistance strength test which was 
1
stephen .G. Minassian , A Weight Resistance Strength Test 
For Use in Secondary Schools, Master's Thesis, Boston Univer-
sity School of Education, 1951. 
2 W. H. Sheldon, The Varieties of Human Physique, New Yo.rk: 
Harper and Bros., 1940, pp. 37•46. 
3 
Minassian, op. cit. 
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composed of five items, (1) the two hand curl, (2) t he deep 
}{nee bend, ( 3) t he dumbell press, ( 4) the upright ro1.'Ving motions 
and (4) sit ups was used to measure the total strength of the 
musculature. To score the weight resistance streng th test, 
Minassian used T-scores computed for each item on the test. The 
I sum 
j the 
of t he T-scores for each test item were added together for 
final Raw Unwe i ghted Strength Index. 
Conclusions of the Study. The conclusions obtained from 
the data were : 
1. There is a definite relationship between body build 
l and the total strength of the muscul ature. 
2. The mes omorphic group is by far the superior group 
i n measuring strength a nd physical fi tness. 
I J. The ectomorphic group was found to be the weaker of I 
I the th r ee body groups in measuring strength and physical fit-
1 
II ness. 
j 4. The endomorphic group vms found to be the mi ddl e of the 
1 three 5~od:i::::p:i::t:~a:::i::t::r:::::b::d8 ::::~:~0:i:::ss. 
musculature can be predicted from body build. 
6 . Information gained from this study may prove useful i n 
the training o f athletes f or sports in which the strength ele-
\ment is i mportant. By determining wha t s trength an athlete bas, 
II and what he is capabl e of atta ining , his training could be 
better d irected. 
II 
li 
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RtJ;COMlV!ENDATI ONd FOH FUH.THER ST1mY 
1. A further study of the same type using more subjects 
should be c onducted. 
2. A study should be conducted to reveal the effects, if 
any, of somatotyping as a means of classification in 
the physical education program. 
3. A study should be conducted to determine whether or 
not there is a correlation between somatotyping and 
.speci f ic types of athletic performance involving 
strength and power. 
(1) Swimming 
(2) Gymnastics 
(3) Football 
4. Statistical a nalysis on the variables of height and 
weight to indicate if the variables have any influence 
on performance scores in the Vveight resistance strength 
test. 
39 
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APPENDIX 
NUMBER ___ _ 
DATA SHEET 
DATE. ____ _ 
NAME. ______________________ ___ 
GRADE L EVEL JRLJ SENIOR LJ 
HEIGHT 
AGE 
Inches 
WEIGHT lbs. 
BODY TYPE 
{1) ~CTOMORPH 
(2) MESOMORPH 
(3) ENDOMORPH 
I TEST TIEMS 
(1) Curl 
(2) Deep Knee Bend 
(3) Dumbel1 Press 
(4) Upright Rowing Motion 
(5) Sit Ups 
I. 
TEST SCORES ~-SCORE VALUES 
II 
'I 
I 
TOTAL T-SCORE VALUES 
OR 
I 
II 
---11 
UNWE IGHTED STRENGTH INDEX 
I S1'0-RTS PARI'ICIPATION 
FOOTBALL 
BASEBALL 
BASKETBALL 
TRACK 
-------'--
RATING 
SUPERIOR 
EXCELIENT 
GOOD 
FAIR 
POOR 
II 
II 
1iJ1JMBER 
so~~TOTYPING - CHECK LIST &HEET 
NAME 
I. Genera l Appearance 
(1) Ectomorphic (2) Mesomorphic ______ __ 
{3) Endomorphic ______ __ 
2. Segments 
(A) Head, Neck, and Face 
(1) Ectomorphic (2) Mesomorphic _____ __ 
{3) Endomorphic _____ __ 
{B) Thoracic Trunk 
(1) Ectomorphic ___ _ 
{2) Mes omorphic _____ __ 
(3) Endomorphic 
-----
(C) Arms, Shoulders, and H~nds 
(1) Ectomorphic {2) Mesomorphic ___ _ 
(3) Endomorphic 
----
{D) Abdominal Trunk 
(1) Ectomorphic (2) Mesomorphic _____ __ 
(3) Endomorphic 
-------
(E) Legs, Feet, and Buttocks 
(1) Ectomorphic _____ __ 
(2) Mesomorphic 
(~) Endomorphic ---
-----
FINAL CLASSIFICAT ION - BODY TYPE: 
-----
(A) 
(B) 
GENERAL 
APPEARAN'CE 
SEGMEl\'Pl'S 
HEADs .'ECK 
and 
FACE 
THORACIC 
RUNK 
SClvlATorYPING - CLAS I FICATI·ON GUI DE S'HEEI' 
(1) Ectomorphic 
Thin body segments 
Linearity thinness 
Frail, delicate body 
structure 
Small , thin - diameter 
bones 
Small trunk, long limbs 
Profuse hair - bald-
ness uncommon 
Relat i vely large 
cranium 
Bulbous forehead 
Small face, pointed 
chin , sharp nose 
Long slender neck 
Narrow thorax, long 
compared to abdo-
men 
Thin chest depth 
Clavicular hallow 
marked, clavicles 
prominent 
Ribs prominent 
Vinged s capulae, for-
ward shoulders 
(.2) 1 esomorphic ( 3 ) Endomorphi c 
Squareness and hardness Large ~ softs bulging body 
of body Thick body segments 
Rugged s prominent mas- Mass concentrated toward 
sive muscles center 
Large prominent bones Roundness and softness 
Central concentration of body 
of mass is absent Large trunk volume over 
Long and upright trunk, limbs 
proportion variable Hair is fine and sparse 
Skin is thick and coarse 
with conspicuous pores; 
holds good tan - small 
wrinkles infrequent 
Hair is coarse, t hick 
Head variable in size 
and shape , but oft en 
cubical with thick 
and. danae -
bones 
Facial bones are promi -
nent 
Fairly long, strong 
neck 
Fa irly low thoraci c 
t r unk 
ibs - strong and 
heavy 
Large , round , head 
Short , thick neck 
Wi de , round , face 
Broad, t hick chest 
Son1e fatty breasts 
ostural defects of 
shoulders not common 
Clavicular and scapulae 
hollows well padded 
(Continued on following page} 
( c) 
(D) 
(E) 
ARMS, SHOULDERS 
AND 
H.ANDS 
ABDOMINAL 
TRUNK 
LEGS,FEEr 
AND 
BurTOCKS 
( 1) Ect omorphic 
Long arms relat ively 
Long forearms com-
pared to upperarms 
Thin upperarms , muscles 
not marked 
Shoulder droop and 
round shoulders 
marked 
Thin forearms, l ong 
thin hands 
Inconspicuous 
knuckles 
Short, flat abdomen, 
hollow above 
navel 
Long legs, relat i vely 
Inconspicuous buttocks 
Long forelegs, rela-
tively 
Thin thighs, muscles 
not marked 
Calves relatively thin 
Feet thin and long 
(2) Mesomorphic 
Broad shoulder s 
Clavicles -heavy and 
prominent 
1~scular upperarm 
N~ssive f orearms , 
wrists, hands and 
fingers 
Upper ar.m and forearm 
evenly proportioned 
Abdomen is large and 
heavily muscled 
Slender low waist 
Broad hips 
Lumbar curves marked 
Heavily muscled, mas-
sive, variable in 
length 
Heavy buttocks with 
dimpling 
Massive forelegs 
Legs evenly pro-
portioned 
.. •. <' 
.. ). .. 
.. 
( 3) Endomorph! c 
Short arms , and forearms 
r el atively 
Limbs tape from "hhai;yt'' 
upperarms to small hands 
and wrists 
High, square shoulders 
Short fingers, relatively 
Large abdomen, full above 
navel 
Relatively straight 
lumbar s pine 
Short heavy legs, relatively 
Heavy, fat, buttocks 
Short, f0rel.egs, relatively 
·Heavy t "~'' thighs 
Large, smooth, calves 
Feet small and weakness 
co:rmnon 
Foot defects common 
., 
